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DRAFT TRANSLATION ST-MD- 10 051

PRELIMINARY RESULTS OF INVESTIGATION OF METEOR
MATTER ALONG THE FLIGHT TRAJECTORY OF THE
" MARS~1 " PROBE ®

Kosmicheskiye Issledovaniya ** by T, N. Nazarova,
Tom 1, vyp.l, pp. 169-172 A. K. Bektabegov
Izd-vo A. N.SSSR, 0. D. Konmissarov

Moscow, July-iugust 1963

ABSTRACT

This investigation was conducted with the aid of piezometric
sensors. The area sensitive to meteoric particle impacts constituted
1.5 n?,

The probe crossed the meteor stream Taurides on November lst
1962. The mean frequency of meteor particle impacts against the sensiti-
ve surface during the session, at a distance from 6600 to 42 000 km
constituted 7 *10-3 m2sec™l . The spatial density of meteor bodies
in the stresm is extremely irregular. Between December 31, 1962 and
January 30, 1963 the probe et again with a meteor stream at distances
between 23 and 45 000,000 km from the Earth. So far it could not be
identified with any well-known on Earth meteor stream.

The mean spatial density of par icles and the distribution of
matter in the stream make it comparable with Taurides. The mean impact

frequency constituted 4.5 107> n~2 sec™l.

_‘ PREDVARITEL 'NYYE REZUL'TATY ISSLEDOVANIYA METEORNOGO VESHCH®ESTVA VDOL!
TRAYEKTOKXII POLETA MEZHLANETNOY STANTSII " MARS-1",

s¢ NgPACE INVESTIGATIONS " — new periodical superseding ISZ (AES) .
* also presented at IVth Cospar Space Science Symposium, Warsaw, June 1963



Only informations on the nature and distribution of meteoric
particles near the ecliptic plane and within Earth orbit limits have
been until very recently obtained on the basis of study of meteor matter
by means of rockets and satellites, The flight of the '"MARS-l1l" probe
provided the first possibility of investigating the mcteor matter beyond
the Earth's orbit, at great distances from the Sun.

The registration of metecr particle impacts aboard the '"MARS-1"
probe wzs conducted with the help of piezometric sensors dispoced at
the rear side of solar batteries. Signals?rom pickups were fed to a
trensformer-gmplifier as:curing the resonaﬁce amplification of signals,
the memorizing of the number of impacts in trigger elements and the
telemetring of the thus memorized information from each element of the
memory circuit., The counting of impacts started with two. The time of
irpact accunmulation was two minutes., Thus, i the case when there was
more than two minutes of time between cycles in vhich impacts were re-
gistered, the count might have been N~1 or N, and in the time inter-
val, when there was no impact registration, there could have been no
more than one. ‘the areas sensitive to meteor particle impacts constitu-
ted 1.5 m° ,

The characteristic of sensor sensitivity is vlotted in Fig. 1.
As mzy be seecn, the sensitivity maximum cor:esponds -to a small area
situated directly above the sensor. ln the zone of ~~ 40 cm surrounding
the sensor, the sensitivity varies insignificantly: it does not exceed
t 3 db, ''he area of this zone was specifically used in the computations
when determining the density of meteor matter. The scientific instru-
mentation operated according to a specisl program, anticipating its
pericdical switching on.

On the day of launching — November lst 1962, the Farth, and
alongside with it the '"MARS=-1" probe, crossed the meteor stream "Taurides".
60 meteor particle impacts were registered during 100 minutes of flight
at distances from 6600 to 42 000 km, Their mass ranged to 10”’ g and

more., The mean impact frequency constituted 7 - 10> m~2 sec'l, taking




into account the correction for the angle of stream encounter with

the receieving surface, Since for sporacdic meteor bodies the number of
impacts of particles of indicated mass constitutes about 10~° m~2 sec'l,
we may estimate theat 2ll registered particles belong to the stream.

As may be seen from Fig. 2, the spatial density of meteoric bodies
in the stream is extremelyirrerular. The psrticles moved in space by
separate bunches observed at distances from 4000 to 45000 km from one
another, The measured spatial density of meteoric bodies averaged by
accumulation time (2 minutes) oscillated within the 5.4 —4= 0,35 10'611'3
range, i. e. a single meteoric body in a cube with a 60 — 140 m edge.

No impacts were registered during the last 52 minutes of the 100-minute
observation session ( over a probe path extension of about 100 000 km
relative to meteoric particle swarm).

No impacts were registered in the serond half of November and
in December at a distance to 23 million km from the Earth in the course
of observations, each lasting no longer than 1 — 2 hours, and consti-
tuting in the aggregate 7 hours 32 minutes 26 seconds. In other words,
it can be assumed that the data on the quantity of sporadic meteor bodies
with masses of 1077 g and more (for m 1077 g, Nf& 10~° impacts . m'ZSec"l),
obtained for the Earth!' orbit environment (according to observations at
a distance of thousands of kilometers from the Earth), remain valid also
for these distances from the Sun, _

From December 31, 1962 to January 30, 1963, the "MARS-1" probe
registered again an increased density of meteor matter in the inter-
planetary space, at distances from 23 to 45 million km from Earth,

104 impacts were registered for an aggregate time of 4 hrs 13 min. 30 sec.
Apparently the station met with a meteor stream so far not identified
with any of meteor streams known on Earth, It is quite likely that it

has an orbit not intersecting with the Zarth's orbit.

The possible directions of stream's flow may be determined if
one bears in mind that a surface sensitive to meteoric particle imﬁacts
was disposed at the reverse side of solar batteries while the latter
were directed at the Sun. Inasmuch as the velocity of the meteor stream

is unknown, the minimum and the maximum value of its velocity will be



estimated on the basis of the fact that it belongs to our solar system.
The stream's maximum velocity will be determined from the value of its
parabolic velocity, about equal to 39 km sec'l. The stream's minimum
velocity may be computed if we consider it as moving along an ellipti-
cal orbit with an aphelion close to the point of its meeting with the
interplanetary probe and with a perihelion near the Sun. The latter's
value may be token equal to about 0.03 — 0.1 a.e., originating from
the fusion temperature of hardly-fusible meteor particles, and consi-
dering that at lesser distances from the Sun the hard particles are not
preserved , the stream's Voin will be near 6 km/sec. With such an

estimate for vp,, and v the flux velocity directions are included

in

in an angle of about Zooslzpposite to the Sun. As may be seen, the pos-
sible directions of the stream and the angle of meteor bodies' encoun-
ter with a surface sensitive to them vary within broad limits, At the
same time the magnitude of the effective surface will vary by almost

ten times if we exclude the rebounding at impact. The mean impact fre-
quency N for the case of normal particle incidence upon the surface
constitutes 4,5 «10"2 m~2 sec'l, and at oblique incidence N; =Nsec 9,
where @ is the ansle of incidence.

The spatial density of meteoric bodies in this stream was also as
irregular as in the Taurides (fig . 3). Assigning ourselves the maximum
possible relative velocity of the meteor stream and the corresponding
angle of encounter with the receiving surface, vwe shall obtain an esti-
mate of the spatial density of meteoric particles averaged by the time
of impact accumulation. It is equal to 1.7 ©1076 6.7 'IO'Am'B,

i, e, one meteoric body in a cube with a 40— 80 m. edge. At the same
time the distances between bunches encountered in the probe's path
were from 8 000 to 190 000 km.

As may be seen, this meteor stream is analogus to Taurides
at least in its mean spatial density and matter distribution in the

strean.



4fter January 30, 1963 the instrumentation for meteoric par-
ticle registrétion ceased to operate. It is therefore not known how
long the motion of the '"MARS-1" probe continued in a redium with increa-
sed spatial density of meteoric bodies.

The investigrtion of meteor matter beyond the limits of the
terrestrial orbit, just completed with the help of the instrumentation
aboard the automatic interplanetary station '"MARS-1" for the first time,
constitutes besides its scientific value, a purely practical attainment.
A large number of meteor streams, unknown on Earth, exist in the inter-
rlanetary space. Space probes directed toward remotc planets may possi-
bly encounter them. Regular investigations of the interplanetary space
will provide the possibility to study well the future space routes
also from the standpoint of meteoric denger.

In conclusion the authors are de:«ply grateful to A. A. Lykova,
. V. Leonova and V, V, Mali:ov for their active participation in the
work and to 4. K., Platonov for participating in the processing and

interpretation of the results.

sexx THE END #sea»

Received on 15 May 1963

Translated by ANDRE L. BRICHANT
under Contract No. NAS-5-2078
raris, 30 September 1963

[ No references, but Figures follow in annex]



N
S Jot
14 2}
&
20
as}-
P 5t
22k 07
C—5—r B30 85 0 B 5t
' 1 ll JLI i 1
Fig.1l. Characteristic of 20 W 6
pickup sensitivity. Fig. 2. Data for the 100-minute

9 a6
S — relative sensitivity of session of 1 Nov.1962.

the pickup, Observations in the
r — dist:nce from its center. Taurides streanm.
w
20
15
10
! I |
7] A R R Ry M R T R Tty el Y
N ED-1962: 5 119652 0.1 201 251 M~ 00 agoai .mm'
Fige o — Obrservetion date for the tirme ar of 31 Dec, 1962
The duration oi sessinns is plotted in the abscissa
DISTRIBUTION
NASA H GODIARD SPFC
Newell, Clark SS MEREDITH 610 ‘
Stansell sp MCDONALD 611 ilexander
Naugle SG KUPPERIAN 613 - McCracken
Fellows BOUKDEAU 615 Secretan, Berg
Dubin
Horowitz,Hipster HESS 6ho
Pieper Library 652 - CTHER
Roman —
Smith AMES
Gill SM LANGLEY
Liddel SL LEWIS
Neill RTR HOUSTON
MARSHALL

Schwind AFSS



